D1 dopamine receptor signaling involves caveolin-2 in HEK-293 cells.
Dopamine receptors in the kidney, especially those belonging to the D1-like receptor family, are important in the regulation of renal function and blood pressure. Because of increasing evidence that G protein-coupled receptors (GPCRs) are associated with caveolae and lipid rafts, we tested the hypothesis that the D1 dopamine receptor (D1R) and signaling molecules are regulated by caveolin in caveolae or lipid rafts. Six experimental approaches were used: (1) construction of tagged human D1Rs (hD1Rs) and transfectants; (2) cell culture [human embryonic kidney (HEK)-293 and immortalized rat renal proximal tubule cells] and biotinylation; (3) cell fractionation by sucrose gradient centrifugation; (4) immunoprecipitation and immunoblotting; (5) immunofluorescence and confocal microscopy; and (6) adenylyl cyclase assays. hD1Rs, heterologously expressed in HEK-293 cells, formed protein species with molecular mass ranging from 50 to 250 kD, and were localized in lipid rafts and nonraft plasma membranes. The hD1Rs cofractionated with caveolin-2, G protein subunits, and several signaling molecules. Both exogenously expressed hD1Rs and endogenously expressed rat D1Rs colocalized and coimmunoprecipitated with caveolin-2. A D1R agonist (fenoldopam) increased the amount of caveolin-2beta associated with hD1Rs and activated adenylyl cyclase to a greater extent in lipid rafts than in nonraft plasma membranes. Reduction in the expression of caveolin-2 with antisense oligonucleotides attenuated the stimulatory effect of fenoldopam on cyclic adenosine monophosphate (cAMP) accumulation. The majority of hD1Rs are distributed in lipid rafts. Heterologously and endogenously expressed D1Rs in renal cells are associated with and regulated by caveolin-2.